Previous neuroimaging research has established that the left ventrolateral prefrontal cortex (VLPFC) is involved in long-term memory (LTM) encoding for individual items. Dorsolateral prefrontal cortex (DLPFC) is implicated less frequently, and one theory that has gained support to explain this discrepancy is that DLPFC is involved in forming item-item relational but not item LTM. Given that neuroimaging results are correlational, complimentary methods such as repetitive transcranial magnetic stimulation (TMS) have been used to test causal hypotheses generated from imaging data. Most TMS studies of LTM encoding have found that disruption of lateral PFC activity impairs subsequent memory. However these studies have lacked methods to precisely localize and directly compare TMS effects from frontal subregions implicated by the neuroimaging literature. Here, we target specific subregions of lateral PFC with TMS to test the prediction from the item/relational framework that temporary disruption of VLPFC during encoding will impair subsequent memory whereas TMS to DLPFC during item encoding will not. Frontal TMS was administered prior to a LTM encoding task in which participants were presented with a list of individual nouns and asked to judge whether each noun was concrete or abstract. After a 40 min delay period, item recognition memory was tested. Results indicate that VLPFC and DLPFC TMS have differential effects on subsequent item memory. VLPFC TMS reliably disrupted subsequent item memory whereas DLPFC TMS led to numerical enhancement in item memory, relative to TMS to a control region.
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Introduction
A wealth of neuropsychological and neuroimaging data suggest that prefrontal cortex (PFC) implements control processes that are critical to long-term memory (LTM) function (Shimamura, 1995; and Blumenfeld & Ranganath, 2007 for review). Most neuroimaging studies examining LTM encoding find that ventrolateral regions of PFC (VLPFC) demonstrate enhanced activity during subsequently remembered compared to forgotten trials (for reviews see: Paller & Wagner, 2002; Blumenfeld & Ranganath, 2007) . However, activity in more dorsolateral regions of PFC (DLPFC) rarely predicts subsequent LTM, and in some studies DLPFC activity was enhanced during subsequently forgotten com- Blumenfeld and Ranganath (2006, 2007) hypothesized that this pattern of findings can be explained by the fact that most encoding studies examine subsequent memory for item information, and specific DLPFC regions are critically involved in LTM encoding of inter-item relational information and not item information. In contrast, specific regions of VLPFC are hypothesized to contribute to encoding of item information. This hypothesis has received support from several neuroimaging studies (e.g. Blumenfeld & Ranganath, 2006; Staresina & Davachi, 2006; Summerfield et al., 2006; Murray & Ranganath, 2007; Blumenfeld et al., 2011) .
Given that neuroimaging results, such as the subsequent memory effect, are correlational, complimentary methods are needed to establish causal links between functional brain activation and behavior. Repetitive transcranial magnetic stimulation (TMS), a non-invasive technique that temporarily alters neural excitability over a focal cortical region, offers neuroscientists such a method. There is a growing literature using TMS to probe the causal role of PFC in LTM encoding where frontal cortex function is disrupted prior to encoding and the effect on subsequent LTM performance is assessed (Floel & Cohen, 2007 for review) . The majority of these studies do indeed find that TMS disrupts subsequent memory. However most previous studies did not use stereotaxic methods that can precisely and reliably target specific frontal subregions, and no study, to the best of our knowledge, has directly compared TMS effects between PFC regions within the same hemisphere. Thus, it is unclear from this literature whether different PFC regions support different LTM encoding functions. Here, we targeted dorsal and ventral Neuropsychologia 53 (2014) 197-202 
